Modulation of Hsf1 activity by novobiocin and geldanamycin.
Since Hsp90 is a known modulator of HSF1 activity, we examined the effects of two pharmacological inhibitors of Hsp90, novobiocin and geldanamycin, on HSF1 DNA-binding activity in the Xenopus oocyte model system. Novobiocin exhibits antiproliferative activity in culture cells and interacts with a C-terminal ATP-binding pocket on Hsp90, inhibiting Hsp90 autophosphorylation. Treatment of oocytes with novobiocin followed by heat shock results in a dose-dependent decrease in HSF1 DNA-binding and transcriptional activity. Immunoprecipitation experiments demonstrate novobiocin does not alter HSF1 activity through dissociation of Hsp90 from either monomeric or trimerized HSF1, suggesting that the effect of novobiocin on HSF1 is mediated through alterations in Hsp90 autophosphorylation. Geldanamycin binds the N-terminal ATPase site of Hsp90 and inhibits chaperone activity. Geldanamycin treatment of oocytes resulted in a dose-dependent increase in stability of active HSF1 trimers during submaximal heat shock and a delay in disassembly of trimers during recovery. The results suggest that Hsp90 chaperone activity is required for disassembly of HSF1 trimers. The data obtained with novobiocin suggests the C-terminal ATP-binding activity of Hsp90 is required for the initial steps of HSF1 trimerization, whereas the effects of geldanamycin suggest N-terminal ATPase and chaperone activities are required for disassembly of activated trimers. These data provide important insight into the molecular mechanisms by which pharmacological inhibitors of Hsp90 affect the heat shock response.